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iBSTBACT / '\' 

This 5tud7 investigated the relative effectiveness of 
verbal and visual nodes of presj^ntation the learning of ^ 
paired* associates by €4 3*yearrold/dad 6U 8*year*old children* Nine 
pictorial pairedrassociates and 9 verbal paired^associates 'irere 
formed froa pictoces' or nanes of familiar objects, &t each age level,, 
^6 nale and 6 feoale subjects ne re assigned to one of 4 presentation 
Qpndltions: (1) auditory, (2) visual sequential > (subjects nere shoirn 
the stimulus picture of each pair for 2 seconds folloired by^the 
response picture -for 2 seconds), (3) visual sioiultaneous*2 seconds 
exposure (subjects vi^ed each stimulus response pair simultaneously 
for 2 seconds) , and (4) visual simultaneous*^ seconds exposure 
(subjects vieired each stimulus*response -pair simultaneously for 4 
seconds), Folloiring presentation sub^ject^ irere tested 'individually 
for recognitioti in 3 trials* Results shoved that the overall ' 
performance of gryear-olds iras significantly better than that of 
3*year*olds in all conditibns; hoveve'r » the initial performance of 
the tiro groups did not. differ significantly* The S-^^year^olds shoved ^ 
improved perfotman<^e only on the second and third trials. Only the 

u^al*simultaneous conditions produced a significant difference in 
the^fieaji number of correct responses v^n compared vith the auditory 
mode of presentation^ It is concluded that the influence of mode of 
presentation on leaf nlhg~ is^ a complex phenopienon* (BBT) 
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. ^ , The Effect uf Hode of Presentation on the Learning of 
^airecHAsaociaCea at ^o LeveXa of Development 

y , ' G«ten M# Bate and James L. Fate ^ ' ^ 

^Georgia State Unlveraity 

, . The preaent reaearch was deaigned to investigate the relative effective- 
ness of auditory and visual modea of preaentation on thc^ learning of paired* 
asaodatea by children at two developmental levels » 4gea three yeara and eight yeara 
Thia ia aot ^hev aubject of inv^atlgation in the field of child development^ for x 
it haa both practical and theoretical implications*^ From a practical poiat of vlev» 
educatora are concerned about (he optimal emphasia on pictorial versua verbal ^ 
preaentation at different age levela. From a theoretical Btaodpoint» two poaitlons 
are tenable. The cognitive^ developmental view haa» as a central tenet» the dia** 
tlncti'bn between three modes of repreaefitation» action^ im3agery» and language^ as 
landmarks of development; imagery repreaentation ia related to the vlaual mode of 
pteae&tation» and language repreaentation ia related to the^au^tory pode of 'pre- 
aent^tion. The learning theory view hoXda that practi^e^t^ith a par ticular , form/of 
a'timulation is the* mo^t potent variably in determining the influence of pr^a^ta- 
tlon mode on learaint^. 

Several inveatigatora have attempted to determine whether vlaual and 
audd^ory modea of presentation affect cliiXdren*a learning of paired-^aociatea 
differentially at various agea (e.g.» Budoff & Quinlan» 1964; Coof^er & Gaith» 1967; 
Hill 6 Uecker» 1966; Jonea» 1$73). However^ the 'codtradictory/f indinga acroaa 
atudies are difficult to interpret in *terms of eatabXiahing / developmental index 
for the effect of mode of preaeatatioa or in terms of fiading unequivocal aupport 
t^x a particular theoretical poaition. An examination yof the atudies available 
^ iadicatea that' the inconaiatent findlnga acroaa atud^^ may reflect the variations 
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in methodology euch as differences in material used (i.^'» pictures yg words) > 
differences In task requirements (i*e.» anticipation vs study-test method; recog-^ 
nltian vs recall test)» and differences in the presentation condltiooB for visual 
and auditory modes (i.e.» simultaneous vs^ sequential pi^esehtation) . An additional 
source of variation is apparent i^ the age levels studied; the range of ages com- 
pared across studies probably represents the reality of subject availability rather 
than some systematic effort at comparing different age leve^. Keeping these 
potentially critical methodologica], a^ subject variables in mJLib^» ttiree factors 
were considered carefully in the design of the present study: l).the ages of the 
subjects^ 2) the equating of auditory and visual modes of i^resen^ation> andc 
3) the test response. 

The selection of ages three years and eight'^ years was oiad^ on the basis of 
findings' in a number of investigations which suggest that six ia the critical age 

in the child's development in terms of the shift in the level of cognitive func- 

t ^ 

tionlng (e.g.^ Jensen^ 1971; Piage^t» ]r954> and the influence of language on 
learning (e.g.» Kendler ^ Kendler» 1962; White» 1965). Therefore^ it appeared 
reasona1)le to ^include*. children considerably* above' as well as below the age of six 
in^^rder to optimize opportunities 'for differential effects of mode of presentation 
of paired-associates 4t the developmental levels^ to be observed. 

' In order to assess the importance of equating .more nearly the presentation 
conditions in the two modes of presentation^ three conditions ,of visual presenta- 
tLon were^included'^ Picture ^paired-assocl^tes were presented to two groups of 
subjects at each age .evel in the typical simultaneous manner;, one group received 
a two-scccAd simultaneous ^exposure while the other group received a four-second 

In,, a third visual presentation condition^ stimulus items 
were presented for tw6 seconds followed by a two-seoond exposure of response items. 
Aurally presented material was administered sequentially in ttibs^ typical manner witih 
two seconds between the stimulus item and the response item. 

^ ■ . 4 
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^ A recognicioa tesk» recher Chen e recell Ceelc» was used Co measure leemlngt 
The . use of a recognition ca&k in wh^ch eubjecca ere CeeCed wich icems preeenced 
in Che manner in which chey heve. been ecudi'ed should elimlnece cbe pocencial dlf- 
fipulcy of translating visual informecion inco e verbel reeponse. SubJecCe were 
required Co respond "yes'^ or "no*' cq chree response icems (che correcc response 
snd two incrsll^c discrsccor items) for e^ch scimulus presenc^dt An sddicionsl 

sccempc Co equace learning and cesc condlcions waa made by requiring chsc che 

* 

visual .recognition tadk icems be presenced eicher simulcaneously or sequencially 
ss sppropriace for the lesming condlcion* 

Bssed on Che Cwo cheoretlcal posicirDnd mencloned above chree predicciona 
we re made ^ ^ 

1) che number of correcc responses of p ighc*^esr-old children would differ 
slgnif icancly from che number of correcc responses of chree-year old children in 
eacb mode of presencscion; ^ * * 

2) che performance of chree-year-old children^ according Co che cognicive- 
developmenCsl posicion^' would be in che follot'^ring order from mosc Co lease cffi- 
cienc learn in g^-^leual simulcaneouB-4 second exposure^ visual simulCsneous-2 second 
exposure^ visual sequencisl» sudicory; che performance of chree-yesr-^old children* 

sccording Co che lesming cheory posiclon^ would be^in che following order from 

( 

mosC Co lease efficienc lesrning— ^audlcory^ visual slmulcanepuB-4 second* visual * 
slmulr:aneoue-2 second^ visual sequencisl; 

* 3) Che performance^ of eighc-yesr-old children^ sccordiiu Co the cognicive- 
developmencal posicion* wo^d be in the following order from mosc Co lessc efficienc 
lesrning"audiCory » visqsl simulcaneous~4 second* visual slmulcaneoue-^2 second^ 
visusl sequencisl; Che performffhce of eighc-yesr-old children^ according Co che 
lesrning cheory posicion^ would be in che following order ^rom mosc Co lease effic- 
ienc learning—visual simulCsneous-4 second^ visual simulCsii^ous^2 G^cond^ visusl 
sequencial * sudicorjr* ^ 
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* ■ ^ METHOI> 

Subr^ec ts 

Subjects were 64 three-year old and 64 eight-year-old Catic^ian children 

from middle, to upper eocio-economlc lcvel6» with equal numb^ra^/^if males and females 

at each age level, / 

^ / 



Materials ^ ' ' / 

Nine pictorial paired-associates were formed £ranl;,a group of eighteen black 

and white line drawings of familiar objects. Hioe verbal palreid^aesoclates were 

* - ft 

formed with the names of the objects, gespoode member^ ^fere oasigned randomly to 

stimulus members and then reassigned to avoid ^y obvious associations, llie two 

distrsctor ItLems which were used in the recognition test verar selected randomly 

from the response items with the restrictions that each j^^ponse item was used 

three times and^that each response l^em was presented in each of the tjiree test 

positions , 

Presentation Condition^ ^^-^ . - ^ 

Ai;^^6flt^;;:j^fiCli56l»jsl8ht male and eight female subjects were assigned ran- 

> 

4omly to one o& four presentation conditlotiBr-^auditory » visual sequential* visual' 
o^^ltaneous-2 s^^n^ expoeureT^'^^S^u^l s:j^ultaneous-4 set:onds exposure, The 
-^^•^onter-paii: intervaryin eaqh condition w^is^ C^Yee^^seconcis -^and the Inter-trial interr 
/ val ifZB 20 seconds. Across 'cohdUcions» subjects we^&riFe(lulred to respond "yos" 



ot "no" to items in a tl^ee-choice recogf^ition^ (the correct response and two , 
iatra-list dlstractor items), _ ^ " ' " 

In the auditory condition* the experimenter spoke slowly and distinctly, 
^ Tlte stimulus item and the resj>onse item were .separati^d by 2 seconds. Following 
each study trial* the experimenter presented the stimulus followed by. the choice 
items at a rate of one word every two seconds, 
" Subjects in, the visual sequential condition were shown the stimulus picture 

Q of each pair for 2 seconds followed by the response picture for 2 seconds* Between 

FRIC ' 

uBKto each stimulus-response pair* subjects viewed a blank white page for 3 seconds* On 
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test trialB» subjects were shown the stimulus tor 2 seconds ^ollcfwed by the choice 
itemsv each exposed for 2 seconds. Following the third choice item for- each pair» 
a blank white page was exposed for 3 seconds. ■ ' ' ,^ , . 

In the visual simultaneous-2 seconds exposure .condition, isubjects viewed 
each stimt^us-response pair simultaneously for 2 secondc followed by a blank vi^ite 
page for 3 seconds* On test trials » the stimulus item» the correct response item 
and, the two dis tractor items were presented simultaneously Sox 6 seconds » followed 
by a blank white page exposed for 3 seconds^ " . ^ 

The procedure in the visual 0iisultaneouB-4 seconds ^^xposure condition was 
the same as' that in the 2 seconds exposure condition except that each s^mulus- 
xesponse pair was presented for"^ seconds during study trials and the stimulus^ 
item and the three choice items were exposed for ]2 seconds on test trials*. 
Procedure ~ ^ " > 

^ Subjects were tested individually. Prior ta the presentation of theS&xperi* 
mental niaterialSi two study-test trials were presented with three practice ^aired^ 
aasociat^a in the mode appropriate for each condition. Subjects who were not 

able to understand th^ tadk re<{uirements were replaced.' Following the practice 

/ - - ' 

trials* each subject received three study-test trials witt) intra'-list order ran* 
* domlzed for each of the three stady and tesf: trials. 

reswCts ' ; 

Correct responaes were analyzed in a 2x2x4x3 analysis of variance with age» " 
3ex» and inpde of presentation as between-subject variables and trials as a within* 
Subjects variable. The Nevman-Keuls test was used for post-hoc comparisons. 
Main effects were found for age» mode of presentation and trials. The age effect 
confirmed the prediction that the number of correct responses for eight-year-old 
Subjects would exceed the niimber of correct responses for three-year-old subjects. 

Analy^^s of the main effect for mode of presentation indicated significant 
differences between the means for vlsuat sequential presentation and visual sim- 
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ultaneoue*2 second presentation* ^ '(3/ll2')« 6.13» £<.01» and visual simultaneous^ 
4 Second presentation, 3^ (4^112)= 8*17^ £'.01j and between the auditory presenta- 
tlon and visual simultaneous *2 Second presentation^ q C2»112)« 3^40» pv\01» and 

^ i- 

vlsjual sliftultaneoufl-A second presentation^ 3^ (3^112)"5.93^ £\01* No other 
pairs were significantly different, u 

The predicted Age by I9ode of Presentation Interaction was not found. In 
fact-^ the rank order of correct responses In the four modes of presentation Is 
Identical for eight-year-old subjects an^ £hr«e -year -old subjects. (See Table '1) 

The significant effect for trials IS ri^flected In the general ln<!rease In 
the level of correct responding across trials; the means for Trials 1 £< 2 differed^ 
q (2,224)" 7.30, ^C.Ol, as dld-the means for Trials 2 3; a (2,224)= 5*88, £-^01* 

X^lle as stated, the main effects of both age and trials were significant, 
these effects must be Interpreted with care ^as the Age by Trials Interaction also - 

1 J\ I w w 

was significant. As shoyn ln/T)^le 2, the /lean number of correct responses of 
eight-year-old Subjects dlffere^l over trljfls with an Increase In correct responding 
from^rlals 1' to 2, a (^*224);" 8.06, £y01, and Trials 2 to 3, ^ (2,224) <> 7.13, ^ 
£<^.01, while no significant difference In the mean number of correct responses over 
trials was- found for' the three-^year^ld subjects. Wl}lle elght-year^ld subje 
performed better on each trial,. It should be noted that three-year-old subjects 
and ^Ight-year-old subjects did not differ In the m^an number of correct responses 
on Trial 1. 

. The finding common to both age groups In every analysis performed was the 
consistent Inferiority of the visual eequentlal presentation* The apparent dif- 
ficulty of this task relative to th& other presentation modes was observed also In 
the rejection of three-year-^ld ^male subjects due to their failure to understand 
the requirements of the task as demonstrated In the practice trials* The 21 three- 
year^old subjects who were rejected appeared to be distributed someWhat evenly 
across sex and mode of preeentatlon conditions with the exception of, male subjects 
In the visual sequential condition^ 

^ V 8 



' ' . DISUGSSIOH ' C 

The prediction that the behavior of eight-year-old subjects would differ 8ig- 
nlficantly from that of three-year-old smbjecta in a paired-aasociate recognition 
task was not confirmed without qualification. While the overall performance oi 
the tw^p^^^ft^roupa did differ aigalf icantly » the initial performance^ that i8» 
correct responses on Trial 1> dld'not differ significantly. The differences on 
Trials 2 and 3, are a result of improved ^e-rCormsnce tif Jthe aight-ye^ar-old subjects*. 
The three-year-old subjects showed little change across trials. Thes^ data are 
consistent with research which indicates a diffeVeiice in the use of learning stra- 
tegies as s function of , developmental lev^l (e.g. » Stevenson^- 1972)*^ If it is 
assumed that the preschool child either lacHs the capacity for mediation (e.g.» 
Reese, 1962) or the ability to utilize mediators effectively (e*g*» Flavell» Beaih 
& Chinsky» 1966)^ it wouldlbe expected that ^th^ efficieqcy of strategies would not 
^increase over trials for yChe three-year-old subjects but would increase over trials 
for the eight-*year-old subject's. This interpretation was supported in a recent 
study condticted by Bate and Pate (1975) in which the materl^als and procedure -for 
the visual simultaneous-4 second presentation of^^tbe present study were uaed with 
: three-year -old subjects. When verbal mediators » sentences » were provided on each 
trial by the experimenter^ ^^^E^t^^ facilitated such that correct responding 
increased significantly from TrSm 1 to Trials 2 and 3. ^ 

Another potential deterrent to increases in the number of correct responses ^ 
over trials is the interference provided by intra-list distractor items on the 
recognition test. Interference combined with less efficient learning strategies 
may have increased the deleterious effect on th3 performance of three^ear*-old 
subjects relative to the effect of interference alone ijci the case of the eight- i 
year-old subjects. A study by Bate and Pate is in progress which will make pos- 
sible the assessment of the effects of intra- vs^ extra-list^distractor items in 
both visual simultaneous aod visual sequential presentation conditions. 

The absence of an Age by Mode of Presentation interaction clearly cont/adicta 

er|c ^ ^ ' 
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thQ prediction that mode of preaentation differentially infXufincea the learning of 
p^red-aasiociatea at the two developmental levels' observed. On the basis df this 
finding* the existence of a developmental difference in the effect of mode of 
presentation may be (jueationed; however this report mtist be considered more sugges** 
tlve than conclusive due to the naArrawly defined developmental and socio-economic 

r 

levels observed. ^ 

The superiority of learoing with materials presented visually rathegj than 
aurally did not apply across all visual presentation conditions^. Only the visual 
simultaneous conditions produced a significant difference in the mean number of 
correct reaponses when coinpared with the auditory mode of presentation. The evi- 
dence suggests that what appears to beta difference in visual and auditory modes 
of presentation may reflect differences in the ability Qf subjects to process in- 
formantion presented simultaneously and sequentially* a phenomenon which Falvio 
(1971) and BQwer(l969) have di&cussed in relation to the eticoding of spatial in"* 
fortdation by the visual system and of temporal information by the auditory system. 

The present report strengthens the growing body of. evidence that the influence 
of mode of presentjation 6n learning is not a siiuple phenomenon; ratheri many fac"* 
tors must be considered in predicting learning outcomes when different modes of 
presentation are being investigated. While the evidence reported does not support 
unequivocally a theoretical position, "the evidence do^a indicate some practical 
implications for presenting materials to be learned by children at the developmental 
levels ^^investigated, in order to facilitate the learning of associations, pictorial 
material:? should be included and ^ese materials shoul'd^be presented in aimuitaneoua 
visual arrays rather than in sequential presentations. 
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Table 1 



Mean Number of Correct Responses as a Function of Age and 
Mode of Presentation 



r 





oral 


Vis. Seq. 


- Vis. Sim. -2 


Vis-* Sin. -4 












2 Yrs. 


3.3 


2.7 


3.7 


4.4 • 


8 Tfrs. 


4.7 


4.3 


6.1 


' 6.2 


Mean 


4.0 


3.5 


4.9 


5.3 



Table 2 



3 Yrs. 
8 Tfrs, 
i-ieao 



.iuan Kuiuber of Correct Kcsponscs aS Ji Function of 

• 1 



Tiiai 1 
3,2 
4,0 
3.6 



Trial 2 
3.6 
5.4 
4.5 



e and Trial 
Trial > I 
3.'8 . 
6.6 
5.2 



Mean 
3.5 
5.3 
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